Exosomes derived from mesenchymal stem cells improved function and survival of neutrophils from severe congenital neutropenia patients in vitro.
Severe congenital neutropenia (SCN) is described by the absolute neutrophil counts less than 500 cells/mm3, bacterial infections, and an arrest of neutrophil differentiation. So, effective strategies for improving the function and lifespan of the existing neutrophils in these patients are necessary. Mesenchymal stem cells (MSCs) have supportive effects on neutrophils. Recently, it was determined that MSCs exert their effects, mostly by secreting soluble factors and exosomes. So, in this study, neutrophils were isolated from the bloodstream of healthy donors and SCN patients and cultured with medium, MSC-exosomes or MSC-conditioned media (MSC-CM). Then, the effects of the two treatments on neutrophil respiratory burst, apoptosis and phagocytosis percentage were assessed using nitro blue tetrazolium (NBT) assay, annexin V-propidium iodide (PI) and Giemsa staining, respectively. Both treatments could significantly augment respiratory burst of neutrophils from SCN patients and healthy donors. But, only CM could significantly enhance phagocytosis index. About the lifespan of neutrophils, only exosomes could significantly enhance it in both groups. Based on these results, both exosomes and CM derived from MSCs could be attractive candidates for rescuing SCN patients from serious infections.